L
anguage assessment of young children from culturally and economically diverse backgrounds has been a challenging issue for researchers and clinicians for more than 4 decades (Adler & Birdsong, 1983; Taylor & Payne, 1983) . On average, children from low-income minority backgrounds tend to score lower on standardized language tests than do the normative samples (Kaiser, Hancock, Cai, Foster, & Hester, 2000; Norris, Juarez, & Perkins, 1983; Washington & Craig, 1992 Wiener, Lewnau, & Erway, 1989) . These children were found to fail the screening test more often than would be expected (Fagundes, Haynes, Haak, & Moran, 1998) . Sturner et al. (1994) estimated that the percentage of these children failing a screening test could be as high as 20-30% of the population. Concerns have been raised regarding the accurate identification of language disorders among African American children from low-income backgrounds using standardized, norm-referenced instruments, particularly at the ages of 36 to 47 months (Fagundes et al., 1998; Rodekohr & Haynes, 2001; Washington & Craig, 1992 .
One possible explanation for the large number of screening failures may be the use of standardized language tests that have been normed on children from primarily White, middle-class backgrounds. Dialectal variations associated with geographic region, socioeconomic status (SES), education, and ethnicity complicate the use of standardized tests to differentiate correctly "language differences" from "language disorders" in low-income African American children (Payne & Taylor, 1998) . Overall, the use of African American English (AAE) by low-income, African American children has been correlated with a lower performance on standardized language tests (Craig & Washington, 1986; Terrell & Terrell, 1993; Washington & Craig, 1992; Wiener et al., 1983) .
A second possible explanation is the high incidence of poverty experienced by this population. According to the Center for the Study of Social Policy (1993) , nearly 45% of African American children are from low-income families. Poverty is associated with slower language development (Kaiser & Delaney, 1996; Oller, Eilers, Steffens, Lynch, & Urbano, 1994) . The high level of environmental stress experienced by these children-lack of family stability, inadequate nutrition and medical care-is detrimental to their functioning in a number of areas, including language (Bruck & Tucker, 1974; Tough, 1982) .
A third possible explanation is that the interaction style dictated by standardized procedures may have an effect on the performance of preschoolers from diverse cultural backgrounds. These children may exhibit differences in their adult-child interaction behaviors (Adler, 1993) . Their performance on the standardized test may not represent their true language ability because they may lack familiarity with test-taking situations and may have less experience with the level of metalinguistic functioning required in test-taking.
Last but not least, the validity and reliability of the standardized tests when used with low-income preschool children from culturally diverse backgrounds is a concern. Washington (1996) raised the related issue that most child language development models and test norms used for assessing the language skills of African American children are based largely on the communication profiles of children from White, middle-class, Standard American English (SAE) speaking backgrounds. Some ascribe the lower performance of young minority children from low-SES families to biased test items. More recent standardized tests use proportionate sampling with stratification by ethnicity to increase the accuracy of parameter estimations for scaling purposes (Reynolds, Lowe, & Saenz, 1999) . Although the use of this model, in which children from minority backgrounds are proportionately represented in the norm sample, does reduce the effect of cultural differences in testing ethnic minority children to some extent, the magnitude of this effect will always be small.
The purpose of early assessment is to distinguish those children who may be eligible for special education services or language intervention from those who are not. Because eligibility criteria generally include specific scores on language instruments, it is critical to understand (a) whether test results for low-SES African American children are generally valid and (b) whether scores for these children should be referenced to the same criterion scores for language delay as are applied to middle-class SAE speakers. A second important use for standardized tests is to describe samples of children in research studies. Such descriptions presume to characterize a population of children relative to a normative group.
Although increasing attention has been paid to the performance of low-income African American young children on the standardized tests (Washington & Craig, 1999) , there has been very little systematic investigation in this area, and, in particular, relatively few studies have investigated the validity and reliability of specific language screening instruments when used with this population. Most existing studies have been based on small sample sizes, thereby limiting the power to examine the relationship between various demographic factors and language abilities within an at-risk sample (Fagundes et al., 1998; Rodekohr & Haynes, 2001; Washington & Craig, 1999) . Even within low-income samples, there is considerable heterogeneity in children's performance on standardized tests. Thus, large sample studies that allow investigation of factors associated with this heterogeneity are needed to predict performance and to inform intervention efforts.
The Preschool Language Scale-3 (PLS-3; Zimmerman, Steiner, & Pond, 1992) was chosen in the present study because it is a standardized language test widely used by speech-language pathologists and special education teachers to assess receptive and expressive language abilities of young children at risk. Although the authors of the PLS-3 report that the scale is most helpful for assessing language development of children, in particular children with language disorders, very limited data are available regarding the reliability and validity of this instrument for use with the preschool lowincome African American children.
The present study had three main goals. The first goal was to examine language performance, as measured by the PLS-3, in a sample of low-income African American preschool children. The second goal was to investigate the reliability and validity and other test properties of the PLS-3 when used with this population. The final goal was to examine the relationship between language performance on the PLS-3 and related SES variables (marital status, household income, and mother's education level) and the child's gender. Specifically, the study focused on five aspects relating to the PLS-3: (a) the distribution of scores in our low-income African American sample in comparison to the standardization sample and to a small sample of European American children of similar socioeconomic backgrounds, (b) item-by-item analyses to determine whether items sequentially discriminate children with differing abilities, (c) internal consistency and test-retest reliability, (d) concurrent validity with more widely used standardized measures of verbal ability and children's functional use of language, and (e) the effect of demographic factors on scores.
Method Participants
The participants in this study were 701 African American boys (n = 361) and girls (n = 340) from the Nashville, TN, metropolitan area. Fifty European American children from the same centers and classrooms served as a comparison group; these were the only European American children enrolled in the centers who met the criteria for inclusion. The children were primarily from low-income families. Approximately 80% of the families whose children were tested received state income, housing, or child-care subsidies. The remaining 20% still qualified under the low-income inclusion criterion. These children were recruited for a larger longitudinal study focusing on early identification of, and intervention with, children at risk for development of language delays and behavioral problems (Hester & Kaiser, 1998) . All children who were enrolled in classrooms for 3-year-olds in each participating center were invited to participate in a screening to identify behavior and language problems. The children were recruited from 11 community child-care centers located in lowincome neighborhoods and six Head Start centers. Approximately 90% of the children in the 3-year-old classrooms were African American. The average age of the children comprising the present study was 43 months, with a range of 36 to 53 months. Recruitment selection resulted in three age cohorts of children.
Child participants were recruited for the screening by sending an information letter and permission form to their parents. Teachers and family service workers assisted in recruiting families for the screening phase by discussing the study with the parents and reminding families to return the permission forms. Parents who gave their consent to participate were asked to complete a parent report form that was used to exclude any child who was previously identified as eligible for special education early intervention services. Seventeen children were excluded who had Individualized Education Programs (IEPs) for cognitive and/or motor delays. We included children who had IEPs for speech and language delays.
Information on selected demographic variables, including mother's education level, marital status, and monthly household income, were collected to determine the relationship, if any, between performance on the PLS-3 and these variables. Parents were paid $15 when they completed and returned the packet of forms. Of the 590 mothers in the African American sample who provided information, 30% had not completed high school, 29% had a high school diploma only, 36% had 1 to 3 years of college or technical school, and 5% had completed 4 years of college or more. Eighty-one percent of the respondents reported that they were single female heads of household. The PLS-3 scores did not differ for children whose mothers did not provide demographic data when compared to children for whom family data were provided.
Measures
Preschool Language Scale-3 (PLS-3; Zimmerman et al., 1992) . The PLS-3 is designed for use with children from birth through 6 years of age. The test assesses young children's receptive and expressive language abilities using two standardized subscales, Auditory Comprehension and Expressive Communication. The normative sample population was selected to represent different geographic regions, parent education levels, and ethnicities. The percentages of participants by ethnicity were 69% European American, 14.9% African American, 11.9% Hispanic, and 4.2% other. Although the standardization sample for the PLS-3 included 14.9% African American children, no separate norms were reported for this population. There is no evidence that the performance of the low-income African American children was examined separately from the larger standardization group during the construction and standardization of the PLS-3.
Across the three age groups (3-, 4-, and 5-year-olds), test-retest reliability coefficients ranged from .89 to .90 for the Auditory Comprehension subscale, from .82 to .90 for the Expressive Communication subscale, and from .91 to .94 for the Total Language Score. Construct validity was investigated via discriminant analysis. The authors reported accuracy of 66%, 80%, and 70%, respectively, for groups of fewer than sixty 3-, 4-, and 5-year-olds. Language disorders were correctly identified an average of 72% of the time across the three age groups.
The PLS-3 has acceptable reliability criterion levels corresponding to standards recommended by Salvia and Ysseldyke (1981) . The PLS-3 authors reported internal consistency as coefficient alphas, ranging from .81 to .91 across the age intervals from 3;0 to 4;5 (years; months) on the two subscales (Auditory Comprehension and Expressive Communication). The two subscales evidenced adequate internal consistency (i.e., coefficients of at least .80) for age groups from chronological age 1;6 through 4;5, and from 1;0 through 4;11, respectively. The PLS-3 authors reported internal consistency ranging from .92 to .93 across the age intervals from 3;0 to 4;5 on the Total scores. The criterion of .90 for internal consistency for total test scores is also compatible with the recommendations of Salvia and Ysseldyke. The stability criterion, reported in the PLS-3, over a 2-day to 2-week test-retest interval, of .91 and .94 for a total test score for the age interval of 3;0-3;5 and 4;0-4;5, appears to be a very appropriate criterion.
Item gradient is another extremely important factor in preschool language assessment. Item gradient refers to how rapidly standard scores increase as a function of a child's success or failure on a single test item. The Auditory Comprehension and Expressive Communication subscales of the PLS-3 are very gradually graded, at the 36-to 41-month, 42-to 47-month, and 48-to 53-month age levels. (PPVT-III; Dunn & Dunn, 1997) . The PPVT-III is an individually administered, norm-referenced test of single-word receptive vocabulary. It has two purposes: (a) to measure receptive vocabulary and (b) to screen for verbal ability. The standardization sample of the PPVT-III consisted of 18.1% African American participants. Some research has proposed that the test yielded unbiased outcomes for African American children. Washington and Craig (1999) administered the PPVT-III to 59 at-risk African American preschoolers in metropolitan Detroit. The scores of these children did not differ significantly from the normative sample. They concluded that the PPVT-III is a culturally unbiased test for assessing receptive language skills of young African American children. Williams, 1997) . The EVT is an individually administered, norm-referenced test of expressive vocabulary and word retrieval. It contains 190 items and four examples. Thirty-eight items measure expressive vocabulary knowledge with labeling, and the remaining 152 items are synonym items. African American children accounted for 18.1% of the standardization sample.
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Procedure
All participants were administered a battery of developmental, behavior, social skills, and language instruments (Kaiser et al., 2000) . However, data from only four of the instruments administered were used in the present study.
A licensed psychologist with 5 years of experience administering the PLS-3, PPVT-III, and EVT to young children trained a team of nine testers, which included undergraduates, graduate students, and research staff with backgrounds in special education, speech-language pathology, or psychology, to administer the tests. Training typically took 6 to 10 hr. Trainees first observed the psychologist administer the test to a participant, and then gave the test while the psychologist observed and coached them. Testers practiced until the psychologist determined they were capable of administering the tests independently. Reliability on test administration was assessed at least twice after initial training for each tester. Testers scored items while testing; scores were calculated by the supervising psychologist or by a research assistant trained by the psychologist. Scores were randomly checked for scoring reliability and correct entry into the database.
Six of the testers were European American and three were African American. All were female. A multivariate analysis of variance (MANOVA) revealed nonsignificant variations in PLS-3 standard scores across subjects relative to the race of the examiner, F(1, 714) = 0.59, p > .05. There was no interaction between race of examiner and race of child, F(1, 714) = 0.15, p > .05.
The PLS-3, PPVT-III, and EVT were administered individually to each child in a room outside the child's classroom. The order of administration of tests was counterbalanced to control for order effects. Before testing began, testers spent time in the children's classrooms, and the testers were familiar with the children and their teachers. Before each test administration, testers talked and played with individual children before leaving the classroom. Each child's responses were scored in accordance with the examination manual. Raw scores were converted to standard scores and percentiles.
In the final portion of the testing session, a spontaneous language sample was elicited from the children, who were videotaped while they interacted individually with a trained examiner who followed a standard protocol (Hemmeter & Kaiser, 1994) . The goal of language sampling was to collect a representative corpus of a child's utterances for analysis purposes. Language sample sessions occurred in small rooms away from the children's classrooms. The play materials included toy animal and puppets, toy cars, bubbles, kitchen utensils, food items, a miniature playhouse with furniture and people, and other toys. The toys were similar to those found in the child-care and Head Start centers. The adult played with the child on a play mat on the floor using these materials for 30 min or until 100 child utterances occurred. The adult was positive and responsive to child verbalization; she asked fewer than five questions and followed the child's lead in play and conversation. Based on the first 100 utterances (or the entire sample if there were fewer than 100 utterances), mean length of utterance in words (MLUw), mean length of utterance in morphemes (MLUm), and number of different words (NDW) were calculated using the Systematic Analysis of Language Transcripts (SALT; Miller & Chapman, 1985) . Only complete and intelligible utterances were used to compute MLU.
Reliability
The psychologist completed at least two reliability observation sessions with each examiner. During reliability sessions, the examiners administered the test to one of the children enrolled in the study. The psychologist and the examiner scored the items independently, and the psychologist scored the examiner's procedural administration of each item as correct or incorrect. Agreement was determined for scoring and administering each item and sub-item. A detailed written report of the reliability, notes taken during the observation, and any recommendations for future administrations were given to each examiner. A follow-up meeting was held with all examiners once reliability observations were completed to share the results of the observations. At that time, it was noted that compliance with the written test administration protocol was very high and few discrepancies in administration among the nine examiners were observed. A second reliability observation with each tester was conducted 6 weeks later. During the first observation, the sub-item reliability averaged 98.4% (range 96-100) and item reliability averaged 97.8% (range 93-100); during the second observation, sub-item reliability was 99.6% (range 98-100) and item reliability averaged 99% (range 95-100).
Language samples were transcribed by trained coders, and the intertranscriber agreement for MLUm and NDW was determined from independent transcription and coding of 20% of randomly selected transcripts. The correlations for these two measures computed for the original and the second transcriptions were 94% for MLUw, 92% for MLUm, and 94% for NDW.
Data Analysis
Means (M) and standard deviations (SD) were computed for the subscales and total scores of the PLS-3, and other child (PPVT-III, EVT) and family (household income, maternal education, and marital status) background variables. In order to find whether or not the sequence of items on the PLS-3 became increasingly difficult for children in our African American sample, Pearson correlations were run between the item numbers (i.e., Items 15 though 48) and the proportion of children getting each item correct. Next, reliability of the PLS-3 was assessed in two ways. Internal consistency values were computed using Cronbach's coefficient alpha. To assess the validity of the PLS-3, correlations between the PLS-3, the PPVT-III, and EVT were computed for African American and European American children. Finally, in order to test whether group differences in PLS-3 scores were related to gender, marital status, household income, or maternal education, a multiple regression was conducted to determine any unique effects of individual demographic factors, as well as their total combined effect on PLS-3 scores.
Results
Distribution Properties
Distribution properties for the PLS-3 Total, Auditory Comprehension, and Expressive Communication scores by ethnicity are presented in Table 1 . In addition, Figure 1 shows the distribution of PLS-3 Total scores for the 701 African American children. The mean for the African American sample was 86.09, with a standard deviation of 12.79. The mean for the African American sample was approximately 1 SD below the standardized sample (M = 100, SD = 15). The median score was 85. This 14-point difference from the normative mean is statistically significant, t(700) = -28.92, p < .001. Eighty-seven percent of the African American children in this sample scored below the normative sample mean of 100. Fifty-two percent of African American children scored more than 1 SD below this mean. Based on a conservative cutoff of 2 SD below the normative mean as an indicator of language delay (i.e., standard score = 70), 10% of the children in the African American sample showed signs of a significant language delay. An independent t test indicated that the PLS-3 Total scores of the African American children were not significantly different from those of the European American children from similar SES backgrounds, t(749) = -1.76, p = .77.
In order to test whether the distribution of PLS-3 scores within this sample deviated from normality, particularly because of a floor effect, we examined skewness and kurtosis values. As shown in Table 1 , the skewness value of .46 and kurtosis value of .49 for the PLS-3 Total scores of the African American sample were both quite close to zero, indicating a relatively normal distribution of scores. Only the kurtosis value for the PLS-3 Auditory Comprehension scores exceeded l.0 (kurtosis = 1.08). Skewness and kurtosis values for the normative sample are not provided in the technical manual of the PLS-3. We therefore compared skewness and kurtosis values in the African American sample to those obtained in the smaller European American sample. Our findings showed that the skewness and kurtosis values were generally similar across the two groups.
Item-by-Item Analysis
Item-by-item analyses were performed based on the percentage of children passing items on the test (see Table 2 ). Similar statistics are not provided in the technical manual, so we chose an alternative means to assess the appropriateness of item difficulty with our sample. First, a graphical depiction of the proportions of children passing each item, presented in Figure 2 , showed a downward trend. Second, item numbers (i.e., Item 15 though 48) showed a negative correlation (r = -.98, p < .01) with the proportion of children getting each item correct. Next, we examined the proportion of children answering an item correctly for each individual item within our sample. We established a .20 difference between the proportions of children obtaining a correct answer on sequential items as a large difference. This number was chosen for empirical reasons. We computed the mean and standard deviation of the differences between sequential items (i.e., the proportion of the sample obtaining a correct response on Item 25 minus the proportion obtaining a correct response on Item 26). Results indicated that, on average, the proportion of correct responses on sequential items differed by .07 (SD = .06). In other words, an additional 7% of the total sample failed each sequential item. Based on the distribution of these difference scores, a difference of .20 (approximately 2 SDs above the mean of difference scores, or .07 + 2 × .06) was deemed relatively large in that a much higher number of children than expected were unable to pass that item. If 20% or more of the total sample failed a sequential item rather than the expected 7%, the item was designated as difficult.
Based on this criterion, six items appeared to be particularly difficult for the African American sample. We then compared the number of African American versus European American children obtaining correct responses on these difficult items using chi-square tests. Among these six items, we found significant differences in performance between the African American and European Note. PLS-3 = Preschool Language Scale-3.
American children in our sample on four items: Auditory Item 23 (understands part/whole relations), χ 2 (1, N = 751) = 6.19, p < .01; Auditory Item 27 (understands negatives), χ 2 (1, N = 751) = 6.91, p < .01; Auditory Item 38 (understands time concepts), χ 2 (1, N = 751) = 6.62, p < .01; and Expressive Item 24 (uses several possessives), χ 2 (1, N = 751) = 8.08, p < .05. Forty-one percent of African American children missed Auditory Item 23, 65% missed Auditory Item 27, 96% missed Auditory Item 38, and 51% missed Expressive Item 24. Performance was not significantly different on the other two items: Expressive Item 27 (uses several pronouns) and Expressive Item 31 (uses auxiliaries). In addition, there were no items on which European American children showed unexpectedly poor performance but African American children did not. African American children in our study scored lower than European American children on several items from the Expressive subscale; however, those differences were not significant.
Reliability
To determine the reliability of the PLS-3, internal consistency was computed by using Cronbach's coefficient alpha. Alpha values were as follows: Auditory Comprehension α = .86, Expressive Communication α = .87, and Total score α = .92.
Validity
To assess the utility of the PLS-3 with African American preschool children, we ran a number of tests focusing on the construct validity of the PLS-3 in our sample. First, we tested associations between the PLS-3 and other widely used measures of language development. Correlations between the PLS-3 and the PPVT-III and EVT are listed in Table 3 for African American and European American children. These values ranged from .48 to .57 for the African American sample, providing moderate evidence of convergent validity.
Independent t tests were run comparing PLS-3 scores in children with and without an identified language delay as measured by the PPVT-III or the EVT. Children with standard scores below 70 on the PPVT-III or EVT were considered delayed. As expected, children who would be identified as having language deficits on these measures also scored much lower on the PLS-3. These results are presented in Table 4 . In a discriminatory function analysis, PLS-3 scores correctly predicted 79% of children identified as delayed on the PPVT-III and 94% of children identified as delayed on the EVT.
One purpose of the PLS-3 is to identify children with language delays. In this use of the measure, scores are used categorically (i.e., delayed vs. not delayed) rather than continuously. Given this use of the PLS-3, an assessment of its validity should also demonstrate that the language abilities of children identified as delayed are indeed different from those of children who are not identified as delayed. Accordingly, we compared mean scores on the PPVT-III, EVT, and MLUm in children with and without language delays as indicated by a PLS-3 Total score of less than 70. Children who were identified as having a language delay also scored significantly lower on these four measures, as shown in Table 5 .
Children with language delays may also show problems in their functional use of language (Qi, 2001 ). To test this assumption, we next explored how PLS-3 scores related to the complexity of children's spontaneous language use in the 30-min language sample and teachers' ratings of children's classroom social skills. Significant 
The Effect of Demographic Factors
The final set of analyses focused on the relation between demographic factors and PLS-3 scores. Group differences in PLS-3 scores as related to demographic factors are presented in Table 6 . Group differences were found by gender, marital status, and maternal education. Because of the intercorrelation among demographic factors, a multiple regression was conducted to determine any unique effects of the individual demographic factors, as well as their total combined effect on PLS-3 scores (see Table 7 ). Within this low-income sample, demographic factors together accounted for approximately 4% of the variability in outcomes. These results suggest that there were low correlations among demographic factors and PLS-3 scores within low-income African American samples. Finally, relations between demographic factors and language performances in our African American and European American samples are presented in Table 8 . Gender appeared to have a consistent but small relationship to language measures within the African American sample. Demographic factors appeared to be somewhat less related to PLS-3 scores than to EVT and PPVT-III scores, particularly with respect to maternal education.
Discussion
The results of the current study are consistent with the premise that low-income African American children represent a high-risk group for language delays. Our findings about the test properties of the PLS-3 in this African American sample provided evidence supporting the use of this test.
Test Bias
Several issues about the results require discussion. The significant difference in performances between our African American sample and the normative sample of the PLS-3 prompts us to consider whether there is evidence for test bias in this analysis and what should be considered as evidence of bias in assessing the language performance of ethnic minority children. The presence or absence of differences in mean scores between groups does not directly tell us about the fairness of the test (Reynolds et al., 1999; Thorndike, 1971 ). There was significant variability in children's performance on both subscales and total scores, and in general, scores were normally distributed. Only the kurtosis value for the Auditory Comprehension scores exceeded l.0, suggesting that the distribution curve of these scores had slightly heavier tails than the distribution of the normative sample. In other words, there may be relatively more extreme scores on the Auditory Comprehension subscale in this African American sample than in the general population. This kurtosis value was relatively small by conventional standards, overall scores were normally distributed, and there was little evidence of a floor effect. Note. PLS-3 = Preschool Language Scale-3. *p < .05. **p < .01.
The normal distributions for the total score and subscale scores indicated that children in our sample varied in the number of test items they answered correctly and, thus, that items differed in their difficulty. A normal distribution alone does not indicate whether items differed in difficulty in a sequential manner. PLS-3 items are placed in order of increasing difficulty based on the normative sample, and it is possible that this sequence is not appropriate for African American children. If a majority of children in the current sample failed a specific item occurring among a set of items answered correctly, the appropriateness of that item for discriminating abilities in a low-income or African American sample would be called into question. If this item is failed only by low-income African American children but not by low-income European American children, the item potentially may be culturally biased. Item analysis did not reveal major problems with the sequence of test items. The proportion of children responding correctly to an item was generally correlated with the item number. In general, the sequence of items became increasingly difficult for children in this sample. These results suggest that the order of presentation appropriately discriminates the language abilities of African American preschool children.
We further examined the data for relatively large differences between sequential items (e.g., 80% of children obtaining a correct response on Expressive Item 24 but only 50% obtaining a correct response on Expressive Item 25). Relatively large differences indicate that an unexpectedly high number of children obtained the wrong answer for the latter item.
Six items appeared to be particularly difficult: four items were difficult only for African American children, and the other two items were difficult for all children, regardless of race. Because this occurred in relatively few cases, however, our results suggest that the content and sequence of items on the PLS-3 is appropriate for producing a range of scores in a low-income African American sample. These results should be interpreted with caution given the large difference in sample sizes between African American and European American children in this study. The content covered by these four items may have been particularly difficult for African American children because of dialectical differences. African American children scored significantly lower than did European American children on two items that addressed the children's abilities to understand and use possessives and negatives. It is likely that these two items would be affected by AAE features, as zero possessives and multiple negation are two commonly identified AAE language forms in the coding scheme by Washington and Craig (1998) . More frequent use of third person singular /s/ and /z/ exclusions, copula and auxiliary deletions, and double negatives have also been found in 4-and 5-year-old African American children from lower-SES homes, in comparison to those from middle-SES homes (Ratusnik & Koenigsknecht, 1976) .
Although the PLS-3 included 14.9% African Americans in the standardization samples, the test items are still SAE in form and are normed primarily for use with SAE speakers. As a result, an AAE speaker might be unfairly penalized with a lower overall score because of his/her failure to produce the SAE equivalents of given test items (Washington, 1996) . In addition, averaging a few African American children with the normative sample still gives an obscured analysis of the language skills of African American children (Reveron, 1984) . It is worth noting that, like most standardized tests, the PLS-3 did not specify dialect or report separate norms for the AAE child speakers of low income; nor did the PPVT-III and EVT, which were used for comparison to the PLS-3 in this study. However, it is suggested here that the items that knowingly place a particular group at a disadvantage should be eliminated from the PLS-3. Pending the availability of a revision of the test that has been purged of difficult or potentially biased items, an examiner should consider the modification or adaptation of test items or the establishment of local norms for children from different cultural backgrounds.
Reliability and Validity of the PLS-3
The reliability of the PLS-3 was acceptable when used with this sample of low-income African American children. Internal consistency values were above the conventional .80 values established as an acceptable alpha coefficient for both subscales and the total scale, indicating high interitem correlations. These values are similar to those reported in the standardization sample (mean Cronbach's coefficient alpha values of Auditory, Expressive, and Total scores for the three age cohorts 3; 0-3;5, 3;6-3;11, and 4;0-4;5 are .86, .90, and .93, respectively) . Accordingly, individual items appeared to fit together to a similar extent in our sample as in the standardization sample.
To test the construct validity of the PLS-3 with lowincome African American children, we explored associations between the PLS-3 and two other widely used language tests, the PPVT-III and EVT, and measures related to the functional use of language and to MLU. Our findings showed significant correlations between the PLS-3 and the EVT and PPVT-III. In addition, children identified as language delayed based on the PPVT-III or EVT also had significantly lower PLS-3 scores. The results did not indicate any specificity in the relationship between expressive language measures. The correlations between similar domains (e.g., PLS-3 Expressive Communication and EVT) were not larger than correlations across domains (e.g., PLS-3 Expressive Communication and PPVT-III).
In addition, we found little indication that the Auditory Comprehension and Expressive Communication subscales of the PLS-3 actually represent distinct constructs. Given that the PLS-3 Total score also produced better distribution properties, it may be more judicious to consider only PLS-3 Total scores in identifying children's abilities. This finding has important implications for the use and interpretation of performance measures derived from the PLS-3 of all children. This property of the PLS-3 has not been widely recognized.
In general, children with higher PLS-3 scores had more complex language during language sample observations. We chose to examine construct validity more broadly than is often done because it is important to know if test scores are related to a child's spontaneous use of language and ability to use language as a means of social communication in naturalistic settings. The moderate correlations between the PLS-3 expressive language scores and the MLU scores indicate that PLS-3 scores are related to the more functional use of language, as measured by language samples.
Identification of Language Delays
African American children identified as delayed based on their PLS-3 scores were shown to have deficits in their language development on other language measures as well. Using a conservative applied cutoff of 70 (2 SD below the normative mean) as a marker of delay resulted in a much higher percentage of children identified as language delayed in our sample than in the normative sample (10% vs. 2.5%). Although this cutoff results in a larger group of identified children than expected from the general population, this group did show the expected deficits in language capability. Children in our sample who scored 70 or below on the PLS-3 showed deficits on other measures of vocabulary knowledge (PPVT-III, EVT) and complexity of language production (MLU).
We do not yet have other measures that would support the predictive validity of early identification based on the PLS-3 (e.g., subsequent referral for language services); however, our results suggest that early identification based on PLS-3 scores is likely to indicate a group of children with notable deficits in their language abilities. In sum, our findings about use of the PLS-3 within an African American sample provide evidence that (a) scores on this measure are significantly associated with other measures of language development, and (b) using the PLS-3 for identification purposes results in a group of children showing actual deficits in their language skills.
Socioeconomic Effects on Language Performance
Associations between language abilities and socioeconomic factors have been well established; however, it is less well known if these socioeconomic effects are evident within more homogenous samples. This area of inquiry addresses the question of whether interventions that are targeted to children based on relatively smaller variations in socioeconomic factors are sensible. Our findings suggest that boys scored significantly lower than did girls on the PLS-3 within the African American sample. Socioeconomic factors appeared to be somewhat less related to PLS-3 scores than to EVT and PPVT-III scores. These results suggest that PLS-3 may be less sensitive to relatively small socioeconomic differences than other measures of language abilities.
Our findings were consistent with other existing literature that maternal education has an impact on language development among at-risk African American preschool children and that income was found not to be related to children's language development within this population (Washington & Craig, 1999) . The findings in this study did indicate the importance of maternal education on the language performance of the PLS-3 with the sample of low-income, African American children. All children in our sample were from low-income families; thus, an impact of relatively small differences in income on these children's language development might not be particularly detected. Measures of household income are imprecise for low-income families whose income may be variable. In contrast, mother's education level is often more stable to measure than is family income (Huston, McLoyd, & Garcia Coll, 1994) . Finally, the effect of demographic factors on PLS-3 scores was similar in African American and European American preschool children. However, given sample size differences, this finding needs to be replicated in ethnically different samples matched for socioeconomic characteristics and maternal education.
Limitations of the Study
There are several notable limitations of the present study. First, we could not directly assess test bias with the current sample, as detailed data from the normative sample were not available to us for comparison. Specifically, we were unable to examine the subset of the normative sample data that came from African American children. Second, the extremely small sample size of our European American comparison group did not enable us to perform a more comprehensive test bias analysis. Third, in order to test for cultural bias, it is necessary to have an appropriate criterion variable to determine whether the PLS-3 is differentially predictive of this outcome within a low-income African American sample. Because this criterion variable ideally would be free from cultural bias, finding such a variable is itself problematic. Possible criterion variables (albeit not without problems) might include subsequent deficits in verbal intelligence, diagnosed learning disabilities, or referrals for special education services. Although our item analysis revealed little trouble, it is difficult to conclude which items were biased due to the lack of statistical measures of differential item functioning. Finally, we did not have an empirical process for identifying which African American children in our sample were dialect speakers. Thus, generalization of this finding can only be made to low-income African American children, not specifically to AAE child speakers. We can only assume that dialectal difference is more apparent in the sample of these low-income African American children who might not have acquired code-switching skills between AAE and SAE in comparison to older African American children from middle-income backgrounds. In addition, being born and raised in the South, they might have a noticeable regional dialect difference from a child reared in other regions (van Keulen, Weddington, & DeBose, 1998) .
Although no single study is able to address all the constructs of bias, each study can add incrementally to understanding the concept of bias in language assessment. Our ongoing study will allow us to examine how PLS-3 scores relate to subsequent IQ scores and referrals to special education services in the future. This type of longitudinal study is a necessary component in fully assessing the utility of the PLS-3 as a measure for early identification purposes.
The PLS-3 is a commonly used test among speechlanguage pathologists. It has several strengths, including a well-organized manual, a comprehensive assessment of both receptive and expressive language abilities, and a sound theory for the composition of these two subscale items. It also has several weaknesses, including small sample sizes, especially from ages 0;0 to 0;11, and poor internal consistency at these same age levels; these weaknesses relate primarily to the assessment of children at the extreme ends of the instrument's age range (below 2;11 and above 5;11). The PLS-3 has the same inherent limitation as other language tests based on SAE. Because items were developed and normed from the SAE perspective, the test may misdiagnose children who speak a nonstandard dialect (Leonard & Weiss, 1983; Taylor & Payne, 1983; Washington, 1996) . The most problematic weakness is the accuracy of the PLS-3 in identifying children with language disorders. In the PLS-3 manual, the authors report accuracy of 60%, 80%, and 70%, respectively, for groups of fewer than sixty 3-, 4-, and 5-year-olds.
Clinical Implications
Alternative Assessments
Our findings provided evidence that the PLS-3 can be used as one of a battery of instruments and procedures providing information about language development in low-income children. These findings also suggest a need for caution when interpreting the scores for lowincome African American children and for using the PLS-3 as a criterion for indicating language disorders. First, no single instrument should be used to determine language status for any children, but especially for children from minority and low-income backgrounds. Use of multiple measures represents best practice in assessment of communication in young children (Washington, 1996) . Formal norm-referenced measures and informal measures should be combined to determine an individual child's strengths and weaknesses and to distinguish African American children identified as having language disorders from typically developing peers. The recommended alternative measures include language samples (Terrell & Terrell, 1993; Vaughn-Cooke, 1986) , teacher/parents referrals, qualitative observations, portfolio assessment in the home and school to learn about cultural interaction styles, and dynamic assessment (van Keulen et al., 1998) . Taken together with these alternative measures, the PLS-3 can contribute important information, especially if the specific items missed and items answered correctly are analyzed alongside language sample data and tests of receptive and productive vocabulary.
Criterion for Language Delay
The PLS-3 normative sample did not include children with language disorders and other cognitive deficits (Zimmerman et al., 1992) . Thus, the population tested did not represent the full range of language abilities in preschoolers. Consequently, because the means for both our African American and European American children fell 1 SD below the mean of the PLS-3 standardization sample, there is a possibility that the PLS-3 might overidentify children from low-SES backgrounds, regardless of their culture. We recommend using a more stringent criterion of 2 SD as an indicator of significant language delay. Children scoring 2 SD below the norm (which in our case is 1 SD below the norm for their peer group) are highly likely to have significant language delays. Children scoring between 1.25 SD and 1.5 SD should be evaluated carefully because this is the group in which it will be most difficult to determine from their scores alone if they have a significant language delay. Use of a less stringent criterion increases the risk of overidentification of language disorders among children from low-income, culturally diverse backgrounds (Stockman, 2000) . We recommend that both the standardized norm and information from either the local population norm or from studies such as ours be used to further interpret findings for an individual child from a low-SES background. Future versions of the PLS should include subsample norms, specifically one for low-income African American children, in order to promote the accurate diagnosis of language disorders within this population.
Scoring Modifications
The PLS-3 manual does not suggest modifications in scoring to accommodate language differences related to dialectical variations, even though a small number of items on both the receptive and expressive subscales were found to be problematic or potentially biased against nonstandard dialects. An estimate of the impact of these items might be determined by calculating two separate scores for each child, first including the actual scored responses for items Auditory 23, Auditory 27, Auditory 31, and Expressive 24 and second with these items counted as correct regardless of the child's actual response. If the child's score including responses to these four items places him in the delayed range (e.g., a score of 78, which is 1.3 SD below the mean) but adjusting for these items moves the child out of the range for language delayed status (e.g., a score of 81), then further testing is clearly needed. The fact that young African American children who are using code switching might respond to questions partially in AAE and partially in SAE should be taken into consideration. Failure to do so might result in underestimation of the language ability of African American children, and thus lead to misdiagnosis and misplacement.
Conclusions
The PLS-3 produces a range of scores that are meaningfully related to other measures of language use. Clinicians and researchers should be cautious when interpreting scores from this test. The PLS-3 should not be used as the sole language measure in diagnosing lowincome African American children with language disorders. Future research must examine the predictive validity of the PLS-3 in studying the long-term language performance of low-SES and African American children. Future test development efforts should assess the performance of these populations and create subscale population norms.
